Introduction
The Central Indian Basin, between the Ninetyeast and Chagos-Laccadive Ridges, has long been known as a seismically active region [Gutenberg and Richter, 1954 Whether this deformation extends eastward to the Wharton Basin is unclear. The Wharton Basin is less seismically active than the Central Indian Basin (Figure 1) , and the deformation and faulting are less spectacular [Geller et al., 1983] . On the other hand, the SW-NE trending geoid anomalies are about the same magnitude as west of the Ninetyeast Ridge [Haxby, 1987] . Anderson et al. [1977] calculated that the heat flow in the Wharton Basin is about 8 mWm -2 greater than predicted for its age.
In this paper, we examine spatial variation of the heat Heat flow for all regions shows the characteristic scatter (Figure 3 
Discussion
Given that the anomalously high heat flow is thought to be of tectonic origin, we examined its spatial distribution and possible tectonic correlation. For these purposes, we used observed seismicity, focal mechanisms, and deformation and the predictions of plate kinematic and stress models. The high heat flow in the Central Indian Basin occurs in a region with more sediment deformation and higher seismicity than in the Wharton Basin. This area's boundaries can be defined by the change in focal mechanisms from thrust to normal fault near the Chagos-Laccadive Ridge (Figure 1) , the strike-slip focal mechanisms along the Ninetyeast Ridge, and the rapid decrease in seismicity south of about 16øS. The western Wharton Basin has less seismicity than the CIB, but more than the eastern Wharton Basin. East of about 102øE the seismicity sharply decreases. This distribution of deformation and seismicity can be described by the presence of a recently formed diffuse plate boundary (Figure 1) , extending from the Central Indian Ridge to the Ninetyeast Ridge, which separates the Indo-Arabian and Australian plates [Wiens et at., 1985] . This geometry fits relative motion data along the Central Indian and Carlsberg Ridges better than the previously used single plate geometry, and predicts the observed focal mechanisms and deformation. Thus high heat flow, if produced by the diffuse boundary tectonics, should occur in the CIB but not the Wharton Basin.
It is interesting to note that the distribution of heat flow, deformation, and seismicity is also consistent with the regional stress patterns predicted by mechanical models [Cloetingh and Wortel, 1985] The mechanism by which additional heat is added to the lithosphere in the Central Indian Basin is unknown but is presumably associated with the deformation. If the lower lithosphere had been reheated to produce the observed heat flow anomaly, the required increase in temperatures should result in about 1 km of basement uplift [Crough, 1978] . No such uplift is present [Stein, 1984] . Moreover, for conductive heat transfer, only a shallow (<20 km) heat source could cause a surface heat flow anomaly within the 7 Ma since the onset of deformation. More rapid heat transport could occur by water flow; some of the high heat flow measurements in the CIB are associated with regions of upward water convection [Geller et al., 1983] . Deformation and faulting may have resulted in increased dewatering of the thick Bengal Fan sediments but no clear correlation exists between the seismicity and the high heat flow sites. Heat flow sites with water flow occur both in deformed uplifted areas that have received less than 5 m of sediment since uppermost Miocene time and depressed areas that have received much more sediments [Geller et al., 1983] . Depending on the sediment properties, dewatering might occur over several million years. However, it is unlikely that this mechanism can account for the 27 mWm -2 additional heat flow. Also, one would expect sites where dewatering had already stopped and the heat flux is significantly less than expected, but there is no evidence of this phenomena.
